The Manchester Driver Behaviour Questionnaire (DBQ) is widely used to measure driving styles and investigate the relationship between driving behaviour and accidents involvement. Recent evaluations of different population groups have taken place throughout the world, including countries in the Arabian Gulf. This study seeks to extend the application of the DBQ to Kuwait with its mix of native and expatriate drivers, by examining the relationships between speed-related behavior and accident involvement using a speed-related score (SRS). For this purpose, 536 respondents (425 Kuwaitis and 111 Non-Kuwaitis) were asked to complete a questionnaire based on the DBQ parameters as well as background information. The results showed that young Kuwaiti male drivers scored highest in most of the areas. Factor analysis resulted in four significant dimensions; speed-related violations, anger related violations, errors, and lapses. The study focused on the speed related violation score (SRS) as the dependent variable.
Introduction
A growing number of motorists reported being exposed to aggressive, violent and/or reckless behaviors on public roads. These behaviors constitute a major concern given the evidence that demonstrates a link between aggressive driving violations and increases in the risk of accident involvement (Dobson et al., 1999; Parker et al., 1995; Reason et al., 1990; Underwood et al., 1999) . As a result, a significant amount of research focuses on identifying the causes and the subsequent impact of these behaviors on road safety.
Road traffic accidents represent the third largest cause of death in Kuwait (Wang and Naghavi, 2016) and driving related accidents result in over 500 fatalities per year in Kuwait (KUNA, 2016) .
Accidents and accident likelihood have been studied by many researchers with root causes attributed to individual driving styles and driving habits. The Manchester Driver Behavior Questionnaire (DBQ) was developed to measure individual concepts and types of driver behavior. It has been applied in various developed and developing countries. This study, takes the matter further and aims to measure various types of driver behavior in Kuwait using the same technique, i.e. the DBQ.
Overview of previous research
The DBQ measures how often drivers experience three categories defined as lapses, errors, and violations. Lapses are drivers' actions that are usually considered not to be life-threatening. Errors were defined by Reason et al., (1990) as constituting a failure of planned action and include failures in observation and misjudgments. Violations are typical of aggressive behavior driving, which were defined by Reason et al., (1990) as actions that were deliberate deviations from practices considered to be important to maintain safety in a potentially hazardous environment.
Many researchers have used the DBQ to measure driver behavior in different countries including Britain (Reason et al., 1990) , Qatar and the United Arab Emirates (Bener et al., 2008) , Canada (Cordazzo et al., 2014) , Denmark (Martinussen et al., 2013) , France (Guého et al., 2014) , Finland and the Netherlands (Lajunen et al., 2004) , Australia (Stephens and Fitzharris, 2016), and Turkey (Sümer, 2003) .
The questionnaire addressed lapses by asking such questions as how often they operated the wrong switch, took the wrong lane approaching roundabouts or junctions, misread signs on exiting roundabouts, or reached a wrong destination. As for errors, respondents asked questions such as how often they failed to see a 'Stop' or 'Give Way' sign, or failed to observe cyclists and pedestrians crossing side roads.
Questions for violations included how often drivers disregarded the speed limits late at night or very early in the morning, crossed a junction knowing that the traffic lights were changing, showed hostility to another road user, or expressed anger verbally. (Reason et al., 1990) . Lawton et al. (1997) categorized violations according to motivational interpersonal aggression ('aggressive violation') and deliberate deviation ('ordinary violations'). On the other hand, Lajunen and Parker (2001) and Lajunen et al. (1998) stated that violation items are sometimes difficult to differentiate, because of local conditions, such as snow on the road (Scandinavia) or larger number of cyclists (Holland).
The literature referred above showed that culture plays a part in determining driver behavior. It noted variations in the categories of lapses, errors, and violations that reflect true cultural differences. Traffic cultures may vary at the regional level. The DBQ item "brake too quickly on slippery road" has very different meanings in countries with a long snowy winter than in countries where snow tires are never required. Traffic environment and culture play a major role. For example, a striking difference in Muslim culture is that alcohol is not commonly consumed or recreational drugs widely used, thus reducing the possibility of encountering a driver under the influence of alcohol or drugs. Furthermore, the percentage of expatriate drivers residing in the Gulf States are often very high compared to the national drivers. In Kuwait, approximately 70 % of the total population of 4.4 million in 2016 were expatriates. (Public Authority of Civil Information, 2017).
Materials and method 3.1 The questionnaire
The questionnaire used in this study consists of six sections (parts). The first section consists of general demographic information such as age, sex, nationality, occupation, and education level. The second section includes driving characteristics data such as distances traveled, driving experience, and seatbelt usage. The third section dealt with accidents information such as history, types, severity and causation. The fourth section included a total of 26 questions on driver behavior and the related factors categorized as Violations, Errors, and Lapses. The questions were further classified according to various aspects such lake of attention speeding, overtaking as detailed in Appendix The fifth section on driving strengths and weakness as far as driving performance is concerned. This section included 20 questions related to the dangerous driving situations and reactions. The sixth section explores Road Safety Strategies with questions related to specific remedial measures such as road design and law enforcement, and road safety campaigns. The fifth and sixth section, as well as anger related violations, errors, and lapses, will be used for future research. We only focus on speed related violations in the fourth section see Table 1 .
Data collection
A pilot survey of 50 questionnaires was randomly distributed to drivers in Kuwait during November 2016 to identify any potential problems in the questionnaire design. The main survey was carried out between 3 December 2016 to 15 May 2017 when 700 questionnaires were distributed to a random sample of drivers at various locations in Kuwait. Of the returned responses, 164 questionnaires were rejected, either because they were incomplete or because the answers were considered unrealistic, leading to an overall response rate of 76 %.
A total number of 536 Kuwaiti and non-Kuwaiti male and female drivers took part in the study and were included in the statistical analysis. All participants had driving licenses and filled out the Driver Behavior Questionnaire (DBQ) and items related to drivers' driving records and demographic variables.
Participants were asked several questions including those that indicate their age, gender, marital status, educational level, occupation, place of living, housing conditions, driving experience, type of car, frequency of seatbelt use, reasons for not wearing seat belt, speed choice on different roads, annual mileage, traffic offences, history of accident and injury involvement.
Measures
The responses to the 26 questions related to the driver behavior were taken on a six-point Likert Scale (0 = never, 1 = hardly ever, 2 = occasionally, 3 = quite often, 4 = frequently, and 5 = nearly all the time). The participants were asked to indicate how often they committed each behavior in the previous years.
Analysis of data 4.1 Characteristics of respondents
Analysis of the collected data showed a response rate from Kuwaiti drivers higher than from non-Kuwaiti drivers (79.5 % and 20.5 %, respectively). Table 2 shows the demographic characteristics of the respondents It can be seen that the overwhelming majority being males (74 %) and Kuwaiti nationals (nearly 80 %). Over half of the participants held a bachelor's degree or higher and a similar percentage were married.
The age distribution of the participants ranged from 18 to 72 years with the mean age of 31.8 years. The high proportion of the age group 18-24 of 42 % is driven by the survey given to respondents near colleges and universities.
Annual kilometers, representing the total distances traveled, between less than 5,000 km and more than 40,000 km were grouped into 5,000 km intervals with the highest percentage of drivers driving between 10,000 and 15,000 km (21 %). Table 3 shows the frequency distribution of the annual average kilometers driven. The analysis of data revealed that males and females annually drive 21,768 km and 13,964 km respectively with an average of 19,730 km. This shows that men are driving around 61 % more than the distances traveled by the females.
Characteristics and causes of accidents
The participants reported their involvement in a total of 380 accidents with 305 (80.3 %) Property Damage Only accidents, 74 (19.4 %) injury accidents and only one fatal accident. 71% of the survey participants reported that they have been involved in one or more accidents during their driving experience, while 29 % had not. The accidents' severity are summarized in Table 4 .
The respondents were asked about the causes of accidents. The results in Table 5 show that speeding, defined as driving over the posted speed limit, is identified as a single cause of about one third of total accident. If combined with carelessness, they cause almost half of the 
Violations
The respondents were asked if they ever had general violation tickets such as running a red-light, speeding, or parking. The results of the analysis are summarized in Table 6 which shows that speeding was found to be the most common type of violations among drivers in Kuwait with 37.6 % of the total number of violations followed by parking. Speeding and parking are the most common offences in Kuwait (Central Statistics Bureau, 2017).
Activities while driving
The respondents were asked about what activities that they engage in while driving. The results in Table 7 show that respondents often use their mobile phones while driving (55.6 %), despite knowing that it is illegal to do so (Kuwait Ministry of Interior, 2014) . Again, drinking alcohol shows the least activity (only 0.5 %) as it is prohibited by religion and difficult to obtain locally.
Seat belt usage
Only 40.7 % of the respondents said they regularly use seat belts while 43.7 % said they occasionally used them. A small group (15.7%) reported, not using seat belts at all. The reasons behind those not using seatbelts and those who use them occasionally are shown in Table 8 . It can be seen that over 40 % of drivers do not use the seat belt mainly because they do not feel comfortable wearing them, and not because they are aware of its resulting in safe driving.
Statistical analysis 5.1 Reliability analysis
A lower bound reliability estimate was computed for each category (Violations, Errors, and Lapses) separately using Cronbach's α, a commonly used statistic for estimating the reliability of test scores (Warrens, 2014) . The α of each category was calculated using SPSS software and represents the average covariance between item-pairs and variance of the total score and given by Eq. (1):
where N is the number of item-pair being compared, c is the average covariance between item pairs, and σ 2 is the average variance.
Results in Table 9 show a good range of reliability between variables, which may reflect redundant or duplicate questions (Streiner, 2003) .
This research focuses on the violation part, which consist of 10 questions in the questionnaire survey. Seven of these questions are speed related violation and 3 questions are anger related violation. The statistical analysis will focus on speed related violation. The average of these 7 question are calculated to evaluate each individual participant and is referred to as Speed Related Score (SRS).
Relationship between speed-related behavior score and affecting factors
The overall speed related score was introduced as a dependent variable in order to evaluate the effect of various contributing factors which were used as independent variables. The studied factors include age, gender, education level, marital status, nationality, and driving experience. An overall speed related score (SRS) was calculated as an average of the 7 questions for each driver (V1, V2, V3, V4, V6, V7, and V10) see Table 1 . The t-test was used to compare significant differences in overall speed related scores between two independent groups (such as Gender, Marital Status, and Nationality). When the analysis involved three or more groups, such as Age, Education Level, and Driver Experience, the one-way ANOVA technique was used. In both the t-test and one-way ANOVA, the level of significance was set at the 95 % confidence interval level (p < 0.05). Follow-up tests were conducted to evaluate pair wise differences among the means. The post hoc comparisons were conducted using Dunnett's C test.
The above analysis was carried out to test the following hypotheses:
1. Age: young driver have more aggressive driving on the road (higher SRS ) than older driver 2. Education Level: the lower the level of education the more aggressive driving (higher SRS ) on the road 3. Experience: the less experienced drivers would have more aggressive driving behavior (higher SRS) than more experienced drivers 4. Gender: male drivers have more aggressive driving behavior on the road (higher SRS) than female drivers. 5. Nationality: Kuwaiti drivers have more aggressive driving behavior (higher SRS) than non-Kuwaiti drivers. 6. Marital Status: drivers who were single had more aggressive driving behavior (higher SRS) than drivers who were married. 7. Prior Accident or Accident involvement: drivers who were involved in one or more accidents, had more aggressive driving behavior (higher SRS) than drivers who were not involved in accidents
The drivers of age group 18-24 showed the highest speed-related behavior (mean = 2.48), whereas the drivers of age group 50-above showed the lowest aggressive behavior (mean = 0.88) as shown in Table 10 .
The results of the one-way ANOVA supported the above age hypothesis. This is expected as young drivers, are more likely to underestimate the probability of specific risks caused by traffic situations (Brown and Gorger, 1988; Deery, 1999) and they overestimate their own driving skills (Moe, 1986) .
Regarding the education level, the results showed significant differences in the means between the various groups. The drivers with Diploma (two years college) showed the highest aggressive behavior (mean = 2.21), whereas the Postgraduate drivers showed the lowest aggressive behavior (mean = 1.13) As far as driving experience is concerned, the results shown in Table 10 reveal that here were no significant differences in the means between the groups (less than 2 years, 2-5years), (less than 2 years, 5-10 years), but there are significant differences in the means between the groups more than 10 years and all other groups.
A t-test was conducted to evaluate the rest of the hypotheses and the results are shown in Table 11 . The results clearly support the above-stated hypotheses that are related to gender, nationality, marital status and accident history.
Male drivers on average were found to have more aggressive driving behavior than female drivers. This agrees with the results of research carried out elsewhere such as that of Laapotti et al. (2003) , which evaluated driver attitudes towards road safety in Finland Kuwaiti drivers were found to be more aggressive than non-Kuwaiti drivers and single had more aggressive driving behavior than drivers who were married. The results of the t-test shown in Table 11also support the hypothesis that drivers with one or more accident showed more aggressive behavior compared to drivers with no accidents.
Discussion
The previous section reveal that speed related score is more influenced by demographic factors such as age, gender, Nationalities and accident involvement than other DBQ factors anger related, errors and lapses. Although the results of the statistical analysis supported the given hypotheses, it should be noted that the sample contains are more young drivers up to high school and Diploma than the other education levels (70.6 % of drivers in the age group 18-24 are 'up to high school' and Diploma level).
There is also more young single drivers than married drivers in the sample (89 % of drivers in the age group 18-24 were single). Married drivers are assumed to have more concerns, possibly due to family responsibilities One further explanation of the results is that there are more young Kuwaiti drivers than young non-Kuwaiti drivers in the country's population. Several possible reasons exist that explain why non-Kuwaitis are less aggressive while driving. Expatriate drivers tend to have lower financial status than Kuwaitis and are often responsible for paying the fines if they receive thus try to avoid such unnecessary fines and expenses.
Kuwaiti law requires a bachelor's degree for non-Kuwaiti private drivers (Kuwait News Agency, 2014). Lastly, expatriate drivers often do not have the same influence, (or WASTA meaning influencing bodies), within the traffic department that allows some Kuwaitis to avoid paying fines.
The study has an important limitation in that the result of accident involvement in this research was based on self-reporting. Thus, the verification of the accuracy of the questionnaire responses might in some cases be difficult. Some respondents might not remember the exact number of accidents in which they had been involved. Also, it is difficult to obtain responses from a representative cross-section of the target population, i.e. representative samples.
Conclusions
Speed and violations play important roles in accident occurrence, especially for young Kuwaiti drivers, who were found to be more aggressive in driving, since they do not pay much attention to enforcement.
Based on the results of this research, age has the highest impact on driver behavior including speed. Young male drivers appear to be more aggressive and more likely to be involved in accidents than other subgroups. This result is consistent with other studies that identify younger drivers as accident risks (de Winter and Dodou, 2010) .
Among DBQ factors this study focused on studying speed-related factor through using a speed-related score (SRS). The results revealed that younger drivers have higher SRS than mature driver, male have higher score than female, Kuwaiti drivers have higher score than non-Kuwaits and single drivers have higher score than married drivers. In addition, the overall high SRS has higher accident involvement.
It appears that overall DBQ score in Kuwait is higher than the DBQ score in Qatar and U.A.E, whereas the DBQ score in Qatar and U.A.E. is higher than European countries (Bener et al., 2008 ) Furthermore, the results of the study revealed that fines on Kuwaiti drivers violating traffic regulations are ineffective.
The countermeasures applied successfully in European countries. Thus, in order to reduce driver's accident involvement, the countermeasures should be implemented effectively in Kuwait. These countermeasures mainly include higher traffic law enforcement levels as well as traffic education and training supported with traffic campaign.
Practically, the results of this research imply that further studies should be conducted to identify areas for improving lower education drivers, targeting certain segments of the population for extra training in safe road usage. There is an implied need for further education and training of young, unmarried drivers, either through the media or driving schools to increase their feeling of responsibility and improve their hazard perception.
